ad o p ted b y th e P rin ceto n group, is com paratively straig h tfo rw ard a n d often tak es quite a sm all percentage of th e to ta l tim e. Since th e program m ing is likely to be th e m ain bottleneck in th e use of a n electronic com puter we have given a good deal of th o u g h t to th e p rep aratio n of s ta n d a rd routines o f considerable generality for th e m ore im p o rta n t processes involved in com putation. B y this m eans we hope to reduce th e tim e ta k e n to code u p large-scale com puting problem s, b y building th em up, as it were, from p refabricated units. I n order to m ake th e sta n d a rd routines as general as possible th e y are usually constructed w ith a num ber of p aram eters. F o r exam ple, th e ro u tin e for solving linear equations m ig h t be o f th e following ty p e. Given A , a n d d in certain positions, it produces th e solution to d b in ary places, o f th e set of linear equation o f order 'n ' stored in th e m em ory beginning a t position th e posi tions in th e m em ory beginning a t position B being used for calculating th e residuals a n d o th er subsidiary tasks. Since these basic routines are likely to be of very wide application it is perm issible to spend m uch longer in producing efficient tab les for th em th a n w ould otherw ise be th e case. I t has been our practice a t th e N .P .L . to carry o u t concurrently w ith th e th eoretical developm ent of a general routine, a practical investigation on desk calculating m achines. This is n o t because we regard th e w eapons o f m athem atical analysis as in ad eq u ate for th e ta sk b u t because it is easy to overlook difficulties w hich will arise in some directions a n d conversely to ov errate difficulties which will arise in o th er directions if th e practical investigation is om itted. This is p a rticu larly tru e of such difficulties as ensuring th a t all num bers derived lie in th e p e rm itted range a n d th a t th e process ad o p ted is stable w ith respect to rounding-off errors.
W e are o f th e opinion th a t success in program m ing for an electronic com puter will depend m ore upon th e developm ent of an ad eq u ate m ethod of organizing these sta n d a rd routines a n d in teg ratin g th em in to large-scale com puting problem s th a n upon an y o th er single factor. This m achine is a digital com puter, capable of dealing w ith a n y problem w hich can be expressed in term s of th e processes of o rdinary arithm etic.
I t comprises an arithm etic u n it'a n d control, b o th constructed o f s ta n d a rd tele phone relays, a n d a m em ory w hich consists o f a ro ta tin g drum on w hich d a ta is im pressed in th e form o f m agnetic im pulses. B inary scale is used, an d th e m achine is constructed prim arily to w ork to 6-decimal accuracy, though num bers having an y m ultiple of th is num ber of digits can be handled.
W hen a problem has been prepared for th e m achine th e sequence of orders and any necessary initial d a ta will be punched on to teletype tap e a n d transferred from tjiere to th e m em ory. R esults will also be recorded on tape.
T he m ain b u lk o f c o n stru ctio n is now com plete, a n d th e m achine has been in action as a m ultiplier, m u ltip ly in g tw o 20 dig it b in ary n u m b ers in £ sec. A dividing u n it w hich w orks a t th e sam e r a te is also com plete.
A second m achine, sim ilar in la y o u t b u t en tirely electronic, is sh o rtly to be b u ilt a t B irkbeck College, U n iv e rsity o f L ondon. I t is hoped t h a t th is m achine will h av e a m ultip licatio n tim e o f 100/tsec., a n d a m em ory for 4096 num bers, a n d will therefore be able to deal w ith problem s of com plex cry sta l stru c tu re analysis a n d o f m a th e m atical physics w hich are beyond th e range o f th e slower relay m achine. The ^-spectra of Tb^C + C*) and Th(B + C + C*) have been measured using semicircular focusing. The sources were mounted between two thin films to prevent the escape of ThC' by a-recoil. The intensities of seven of the /?-ray lines were measured and the continuous spectra of ThB.C and ThC.C' were found by subtraction using the known spectrum of ThC'.D. The /?-ray end-point of ThC.C' is at 2-250 MeV, and the shape of the /?-ray spectrum differs but little from that of an allowed transition for energies above 0-9 MeV. A detailed comparison is made with the shape of the compound spectrum required to account for the known y-rays of ThC', using the theory of forbidden transitions. A spin change of AJ = ± 2 is ruled out, but AI = 0 or ± 1 is possible.
The /?-spectrum of ThB seems to be composite with its principal end-points at 0*331 and 0*569 MeV. The intensity of the high-energy transition between the ground states is about 0*12 + 0*02 electrons per disintegration. The K internal conversion coefficient of the F y-ray was found to be about Q*377, 16% higher than the theoretical value for magnetic dipole radiation.
I ntroduction
M easurem ents of th e /?-ray sp ectru m of T h C "-> D have recen tly been given by M artin, R ichardson & H su (1948) in a p a p e r to be referred to as M R H . B y su b tra c tin g th is spectrum from th e com bined /?-spectrum of Th(C + C") determ ined w ith th e sam e spectrom eter, th e h ith e rto little-know n spectrum of T h C -> C' has been obtained. These m easurem ents, to g eth er w ith some o f th e spectrum of T h B C, are described below.*
